Linear regression is used to analyze the relationship between growth in revenue and gross operating margin (EBITDA) generated by the relevant operators and the aggregate industry in each country.
Introduction
First, the Spanish mobile telephone market, including its structure, competitive dynamics and evolution, is presented. Then the efficiency of operators present in Spain and comparable European markets is analyzed. This comparison includes the analysis of the effect of the number of operators in the different countries, since it can alter competitive dynamics (Gagnepain and Pereira 2006) .
We analyze how the changes in revenues are translated into operating gross margins and EBITDA. The latter is used because it eliminates the influence of factors not derived from operations, such as financial structure or tax environment. The statistical method used is linear regression, with revenues as the explanatory variable and EBITDA as the dependent variable. To analyze the quality of the results, percentage of the variance explained is used (Daniel Peña, 1987) .
The 2002 to 2008 period corresponded to years of stability in the industry because (i) digital mobile technology had already reached maturity (GSM/UMTS), and GSM technology, had consolidated (de la Peña, 2001), (ii) in Europe, the increase in both mobile telephone users and use of services was relatively stable, resulting in a steady growth of revenue, (iii) the number of operators in European markets did not change significantly, and (iv) It was a period of relative economic stability, with moderate inflation rates, 2.1% -3.3% in Europe (Eurostat, 2009) .
It is worth to mention that the only operators considered in the case are those which owned frequencies, and therefore were able to develop their own networks.
The Spanish Mobile Telephone Market

Structure and Market Size
The mobile telephone market behaves as a pure oligopoly, consisting of a few firms that produce the same type of product (Kotler y Keller, 2009) , with an imperfect pattern of competition since only a few companies are able to offer the specific product (Samuelson, Nordhaus, 1986) .
There is a reduced number of players due to structural and regulatory elements in the industry, including the fact that the radio electric spectrum is a scarce resource, whose allocation is regulated (by 32/2003 Law). There are only four operators managing frequencies: Telefónica, Vodafone, Orange and Yoigo 2 . There is low differentiation on services, as shown in Table 1 , 72% of the revenue comes from voice services in which differentiation is nonexistent. 
Market Evolution During the 2002 -2008 Period.
During the 2002 -2008 period, the Spanish market grew from 33.5 to 50.9 million users and the penetration among the population reached 107.6% (CMT; Annual Report 2008), the use of voice services increased from an average rate of 62 minutes per month to 119. The price of services decreased progressively at a 6.9% annual rate, from 25c /minute to 16.3 c /minute in 2008.
The market has matured and also migration from fixed to mobile networks happened, mobile networks as they mature substitute fixed networks (Ingo Vogelsang, 2010) . In this sense, Gruber and Verboven (2001) show that there is a negative relationship between the number of fixed lines and mobile penetration. The evolution of the operators' EBITDA margin ( Fig. 2) shows that Vodafone's was stable at 40%, and both Telefonica's and Orange's suffered margin erosion. In Fig.2 , three clearly differentiated ranges can be seen, Telefónica is in the 50% ~ 60% ranges; Vodafone, as the second operator, maintains a stable middle range around 40%; and Orange is in the lower 34%~24% range. These shows:
Analysis of the Spanish Case
Evolution of Operating Gross Margin in the Spanish Market
1. The existence of economies of scale, since the higher volume operators generate higher margins which are sustainable over time. In addition, different EBITDA ranges are observed as a function of operator size. 
Relationship between Revenue and EBITDA Margin: Quantifying Efficiency through Linear Regression
Comparing the EBITDA margin vs. revenue in absolute terms, there is a significant correlation. This confirms our previous hypothesis concerning the existence of economies of scale, as it is shown in Fig. 3 . To quantify the operating efficiency in revenue pass-through to margin, a regression analysis is performed. The relationship between revenues and EBITDA margin is described through a straight regression line, in which the dependent variable represents the EBITDA margin, and the independent variable represents revenue in a given year.
The regression analysis is performed both for each individual operator and for the aggregated industry. 
Conclusions from the Spanish Market
1. The aggregated industry revenue increase pass-through to margin increase was performed at an average rate of 2 = 0.353, and with an R 2 = 0.915.
2. The existence of differences in operating efficiency is confirmed at the individual operator level, (i) Vodafone, being the highest revenue growth 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 EBITDA Margin (M )
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Telefonica
Vodafone Orange operator, presents the highest correlation level between revenue and EBITDA, with R 2 = 0.9878. Its revenue pass-through to margin has a 2 = 0.419, and (ii) Telefónica, with a lower R 2 = 0.7556, has a revenue pass-through to margin at 2 = 0.251, therefore, its EBITDA margin erodes from 57% to 50%.
This shows that the cost of gaining clients is compensated by higher volumes..
The European Environment
The structural elements of the European industry such as regulation, number of operators, and low differentiation, do not change. Therefore similar results should be expected. To confirm this, the two markets most resembling Spain are analyzed.
France
In France there are three operators: Orange (France Telecom), SFR (Vodafone) and Bouygues. The revenues of all three have grown progressively. Orange and SFR jointly lead the market, whereas Bouygues is smaller (Fig. 4) . The two larger operators have higher EBITDA margins (Fig. 5) , stabilizing during the last years. However, the margin of the third, smaller operator lies around ten percentage points below its larger competitors, at approximately 30%. The above-indicated analysis confirms: (i) the existence of economies of scale, as operators with higher revenues generate higher stable margins over time (in addition, different EBITDA margins, in line with operator size, can be observed); and (ii) the existence of operating efficiency differences, since margin evolves differently as the market grows and matures. The relationship between revenue and EBITDA margin is presented in Fig. 6 . Conclusions in the French case are (i), the aggregate industry revenue passthrough to margin has a rate of 2 = 0.379, with a high R 2 = 0.9477, and (ii) all three operators present high R 2 values, over 0.849. Vodafone has the highest, 2 = 0.453, and thus higher efficiency.
Germany
There are four operators in Germany: T-Mobile (Deutsche Telecom), D2 (Vodafone), E Plus (KPN) and O2 (Telefónica), (Fig. 7) . 0,000 5,000 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000
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Orange SFR (Vodafone) Bouygues The two largest operators enjoy high margins 45%-50%, regardless the evolution of their revenue. The two smaller achieve lower margins, (Fig 8) In this way, is confirmed: (i) the presence of economies of scale, since operators with higher revenues generate higher stable margins over time, and (ii) the existence of operating efficiency differences among the different operators, since they undergo diverse margin evolution as the market grows and matures. 0,000 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 EBITDA (M )
T-Mobile D2 (Vodafone) E Plus O 2 affected by competition) operators present high correlations, with R 2 over 0.86, and (iii) there are differences in operating efficiency, and E Plus, with the fastest growth in revenue also achieved the highest growth in efficiency during the period.
Conclusions of the Study
